Virtually all bacterial strains contain multiple penicillinbinding proteins (PBPs) in their membranes (7) . The interactions of these proteins with [14C]penicillin G result in an enzyme-catalyzed acylation that yields [14C]penicilloyl proteins (which provides the basis for their detection). Many of these PBPs also catalyze the release of the ['4C]penicilloyl moiety, although this release occurs at widely different rates with different PBPs.' For PBP 5 of either Bacillus subtilis or Bacillus stearothermophilus or the extracellular PBP of Streptomyces sp. strain R61, the release reaction is a complex degradation of penicilloyl to yield phenylacetyl glycine from the 3-lactam ring of penicillin G and a second compound derived from the thiazolidine ring, which may be 3,3-dimethylthiazolinecarboxylate or some closely related compound but which is subsequently degraded to Nformylpenicillamine (1, (3) (4) (5) . For Staphylococcus aureus, PBP 3 does not release penicillin at all un'der the conditions studied while PBPs 1 and 2 released phenylacetylglycine slowly. PBP 4 releases penicilloic acid relatively rapidly (6, 7; T. O'Brien, unpublished data); i.e., PBP 4 is a weak penicillinase. For more authentic extracellular penicillinases, some of which have also been shown to form penicilloyl enzyme intermediates, the release of penicilloic acid is so rapid that the intermediate cannot be detected under ordinary conditions. In the present paper, we show that PBPs 5 and 6 of Escherichia coli, which release the penicilloyl moiety at an intermediate rate relative to S. aureus PBPs 1 or 2 and 4, release it as a mixture of phenylacetyl glycine and penicilloic acid. The preparations of PBPs 5 and 6 employed were essentially pure and not measureably crosscontaminated (2).
[14C]penicilloyl PBP S and [14C]penicilloyl PBP 6 were prepared from purified proteins (2) and'6 were separated from free penicillin G by gel filtration on a column of Sephadex G50 (4 ml, vol/vol) as previously described. The efficiency of separation from residual penicillin G is shown in Fig. 1 were 0.44, 0.00, and 0.41; those of solvent B were 0.60, 0.41, and 0.58, respectively). After chromatography, the plates were dried and subjected to radioautography. The areas corresponding to penicilloic acid and phenylacetyl glycine were scraped off of the plates and counted in a liquid scintillation counter. The results for solvent B are shown in Fig. 2 ; the results for solvent A were essentially identical.
Both products were released from [14C]penicilloyl PBP 5 with 80% as penicilloic acid, and similarly, both products were released from PBP 6 with 55 to 60% as penicilloic acid. These are the only PBPs so far reported which release both penicillin degradation products.
It is of some interest that PBP 6, which released the
[14C]penicilloyl moiety one-third times as rapidly as did PBP 5, also released a greater proportion as phenylacetyl glycine. The precise mechanism of the degradation of penicilloyl to phenylacetyl glycine is unknown, but with PBPs 5 and 6 of E. coli as well as with other bacterial PBPs, the occurrence of this reaction appears to be related to the rate at which the penicilloyl moiety is released (k3 of the kinetic sequence [7] ).
